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Tomashov, Nikon Danilovich 


Teoriya korrozii i zashchity metallov (Theory of Corrosion and Pro- 


tection of Metals) Moscow, Izd-vo AN SSSR, 1959. 591 p. Errata 
slip inserted. 4,000 copies printed. 


Sponsoring Agency: Akademiya nauk SSSR. Institut fizicheskoy khimil. 


Eds. of Publishing House: N.G,. Yegorov and A.V. Shreyder; ‘Tech, Ed.: 
I.F. Kuz'min. 


PURPOSE: This book is intended for scientific research workers, 
metallurgists and engineers studying the corrosion of metals and 
methods of prevention. 


COVERAGE: ‘The book is an analyt{c study of the corrosion of metals. 
Scientific principles governing the process of corrosion of metals 
and means of prevention are investigated. The author explains 
the theory of corrosion and outlines its stages of development, 
gives an analysis of solid bodies, and describes the crystalline 
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Theory of Corrosion (Cont.) : Sov/3587 


‘structure of metals and the main features of electrolytes. Part 
I treats chemical corrosion: the mechanism of oxjdation, growth 
of films and the laws governing this phenomenon, and protection 
of metallic structures by alloying and coating. Part II analyzes 
problems of electrochemical corrosion: electrode potentials, 

the operation of corrosive galvanic cells, corrosive currents, 
polarization and depolarization phenomena, and factors inhibiting 
and accelerating electrochemical corrosion. Part III outlines 
the mechanism of .corrosion and’ analyzes factors of atmospheric, 
soil and. marine corrosion. Part IV investigates the corrosion 
resistence of various metals and alloys, analyzes the composi- 
tion of different metals, ani lists the metals, most resistant 

. &§ to corrosion. The conclusion contains a number of suggestions 
Pa for further study in corrosion prevention. The author thanks 
M.N. Tyukina, Ye.N. Paleolog, G.P. Chernova, 'Yu.N. Mikhaylovskly, 
A.F. Lunev, M.A. Timonova, V.N. Modestova, T.V. Matveyeva, 

A.V, Byalobzheskiy, N.P. Zhuk, A.V. Shreyder, V.A. Titov, 

M.A. Vedeneyeva, A.A. Lokotilov, @.K. Berukshtia, 0.G. Deryagina, 
aad A.Z. Fédotova, M.N. Fokin, Ye.N. Mirolyubov, N.I. Isayev, R.M. 

7 Al'tovskiy, P.V. Shchiglev, L.S. Kupriyanova, 0.N. Markova, 
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Theory of Corrosion (Cont.) SOV/3587 


"S.A. Baykova, L.A. Leonidova, and Professors S.G. Vedenkin and 
A.V. Ryabchenkov. Each chapter is accompanied by references. 


TABLE OF CONTENTS: 
Foreword 


3 
Ch, I. Introduction to Corrosion of Metals 7 
1. Definition of corrosion and protection of metals 8 
9 
10 


2. Practical examples of combating corrosion of metals 

3. Extent of damage caused by corrosion 

4, Stages in the Gevelopment of the study of the corrosion of 
metals 12 

5. Thermodynamics and kinetics of corrosive processes 14 

6. Classification of corrasion 16 

7. Basie data on the structure of solid bodies 20 
a. Ionic bond 20 
b. Atomic bond ; 21 
ce. Metallic bond 21 
d. Molecular bond 23 
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Protection of Underground Metal (Cont. ) sov/2246 


3% Characteristics of traction load 
4. Characteristics of track 
5. Potential zones of track 
III. Subway track network (L.B. Krotov, Engineer) 
1. General data 
2, Causes of leakage from traction load 
3. Characteristics of traction load 
i, Gharacteristics of track 
. Potential zones of track 

Iv. Cathodic installations (M,I. Mikhaylov, Doctor of Tech- 
nical Seiences, Professor 

Vv. D-e transmission lines (K.K. Nikol 'skiy) 


PART TWO, THEORY OF METAL CORROSION IN SOIL 


Ch. Iv. Theory of Soil Corrosion of Metals (N.D, Tomashov, 
Doctor of Economical Sciences, Professor 
I, Corrosion element 
II, Factor controlling corrosion 
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Protection of Underground Metal (Cont. ) Sov /2246 
oa Itt. Electrochemical mechanism of soil corrosion 105 
: 1, Soil as a corrosion electrolyte 105 
2, Anodic process 108 
3, Cathodic process 111 
Mechanism of oxygen cathodic depolarization 112 
Mechanism of oxygen transfer in soil 115 
Unequal working efficiency of cathode ends and center 122 
4, Significance of ohmic resistance 124 
5. Nature of the control of soil corrosion 125 

6. Features of the work of corrosion couples in soil 
corrosion 126 

Extended macrocouples determined by varying oxygen 

penetration of individual sections of the soil 130 
Macrocouples of local heterogeneity of soils 131 

Macrocouples of underground structures of varying 
depth 133 
Macrocouples of the surface effect 134 
Iv. Corrosion Activity of Soils 135 
1. Electric conductivity of soil 136 
2, Moisture of soll 137 
3, Acidity, pH value, and salt content of soil 137 
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Translation from: Referativnyy ghurnal, Khimiya, 1960, No. 2, P. 295, # 81439 


AUTHORS: Tomashov, N.De, Berukshtis, @.K. q 
eee 
TITLE: A Method of Determining the Rate of Corrosion Processes Under Thin 


Electrolyte Films | 
“PERIODICAL; Tr, In-ta fiz. Kain, an SSSR, 1959, No. 7, PP+ S-}® 


TEXT: The authors describe a new electrochemical method of determining 
the corrosion rate from the magnitude of current on the moedel of 4 micro-corrosion 
element, assembled from thin dissimilar metal plates having different electrochemi- 

cal potentials and serving as cathodes and anodes. The anode and cathcde places, \y 
alternating in the packet, are insuiated from each other by 4 varnish or mica 
layer, The operating surface of the model is formed by the well-polished faces 
of the metal plates and the insulation. The conventional thickness of the metal 
plates ip w/.0.5 m, and that of the insulation is 30 - SOM: Contact panels 
are arranged on the lower section of the packet, connected with the model ancdes 
by conductors; all the cathodes are parallel switched to one common conductor. 
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A006 /A00 1 
A Methcd of Determining the Rate of Corrosion Processes Under Thin Electrolyte 
Films 


This method of switching makes possible to switch off any number of electrodes in 
case of necessity and to change the correlation of the cathode and anode surfaces 
of the model, It is shown that this method makes possible the study of basic 
regularities; the effect of temperature, concentration and compositior. of the 
electrolyte, and the intensity of mixing the medium, on the corrosion rate in ad- 
sorption and visible moisture films and in the electrolyte volume; the methcd can 
be used to investigate the corrosion rate under various conditions, 


A, Moskvicheva 


Translator's note: This is the full translation of the original Russian abstract, 
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4, # 81433 
‘ Ne, &, P- 2, 

f Referativnyy ghurnal, Krimiy?, 19€0, 

translation from: 


Linchevs**y) => 


eae ‘Tomashov, NeDey Nosesteves Tle Blinchevskiy, ¢-K. ae 
AUTHCRS : ae of investigating corrosion! and Electrochemical Ben 
pa notais Under SUISSS yg 64-77 

Tr ante fiz. Knimii, AN SSO, oat aes ~ ra jer sires: 
een a machine was developed for gore Or ee and < 
ae time ree eta, permitting the operation at higher “Ot 
with a time- 


m2as } ing mu y Lia (@] tha spe ., o5tor nenavist 
sasyrt si l 4 aneo\ iG) the Pp specimen. The eorrose a~' 
are s tr ess of MAS alloy was tested (low-alloy magnesium ey, Bu Loy ) in 0 .001 n : 
shown that in Yi 3 whe 7 he s absen- rhe eorrces.on def 3c . 
0 001 . NaCl solu tion ? ist m sur $s ~ y 
E ‘ + + 4 
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esence of svrsss 
ittings. In ‘he Presken” 235 g/l 
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un 0, No, 8, p. 316 
Translation from: Referativnyy zhurnal, Metallurgiya, 1969, s ; 


# 18903 
AUTHORS: Tomashov, N. D., Isaye¥, N, i, 
THORS? 
I. cats the Behavior of 
eit ethoa to Investigass one os or 
aiid ee seciamges atid nemnee of Metals in Strained State 


Protective Films During Co 


khim AN R N Dp. 8-B4 
PERTODICAL;: Tr in-ta fiz. imi SSSR, 1959, No. 7, pr 7 
Hany 3 < 3 ; 
m n n the combined measuremen’ 
EX? h h describ method ccnsisting in the Go n 
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Transiation from: Referativnyy zhurnal, Khimiya, 1960, No. 17, PP. 74-15, 


# 68756 
AUTHORS: pokin, M.N., Matveyeva, TeVes Tomashov, ND, 
—_——_ SS 
JETLE: Celis for Testing Metal-Solution Systems Under the Effect of Elec- 


+ronic Radiaticn With Consideration of Polarization Phenomena 


PERTODICAL, Tr. in-ta fiz, khimii AN SSSR, 1959, No. 7, PP- 114-118 

TEXT; Designs of a cell are suggested where the metallic electrode is 
polarized anodizally (cell a) and cathodically (cell b) during electronic irradia- 
tion of the metai-solution system, Characteristics of radiation are: electron 

= energy ~~ 1 Mev; density of the electron flux; 3.3 * 10} electron/em= . sec; 

: power of 8 ase S a layer of the solution near the electrode of l-mm thickness; 

4 “6.6 x 10-7 evfem sec. Thickness of the layer of the circulating solution (4% 

: Nacl) over the electrede in cell “a’; 1 and 10 mm (less and more than the thick- 
ness of the layer of full absorption of the electron radiation energy). in cell 


tat at a thickness of the solution layér equal to 1 mm, the corrosion rate of 
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Cells for Testing Metal-Solution Systems Under the Effect of Electronic Radiation 
With Censideration of Polarization Phenomena 


1X 18HOT (1KK18N9T) steel is by 2 orders of magnitude higher than that of a non- 
irraciatss specimsn, The nature of destruction and the corrosion rate in irradia- 
$icn ars differens from those with anodiz polarization of the specimen from an 
‘ exverna: current aource, These differences were not observed if the thickness of 
tne layer was 10 mm, The placing ofa protector or cathodic polarization of the 
specimen in 2ell “al! Eresects it against increased corrosion during irradiation/ 
D, Kokoulina 
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This is the full translation of the original Russian ab- 
stract, 
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Pransiation fr=m: Referativnyy zhurnal, Khimiya, 1960, No. 17, P. 75, # 68757 

AUTHORS Tyukina, MiNo, Zalivaiov, F.P.;, Tomashov, N.D iv 

a, MMe, Som aa 
TTTLE: Electron-Microscopical Study of the Microstructure of Anodic oxide 
Fiims on Aluminum y 

FERIODICAL: Tr. tnta fiz, knimts AN SSSR, 1959, Nc. 7, PP» 165-174 

TEXT: Tne autners atuited the effect of electrochemical conditions of ob- 

taining accdi¢ oxide fiins on Al ugon their structure and physicc-chemical proper- 4 


ties, Tne Al surfate was investigated after removal of the oxide film in hot 
solusion of 35 mi/l H,POn. ani 20.g/1 CrO,, The surface of the oxide film and CA 
the *ransverse em pohattndinal srilits of the oxide film were also studied. A 

mathed 13 desgriped of obtaining narbon imprints from anodic oxide film splits. 

Tt is shown that ancdate oxia? films on Al surfaces aonsist of close-packed cells 

in the form of hexagonal prisms, arranged with their base faces parallel to the 

ancae surlace. the celiular etracture 18 formed within 3-7 sec after application 

ef the anode current and 42<5 not change with 4 furcher growth of the oxide film 
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(Iesledovaniye 
alyuminii pri 


TITLE: 


pomoshcohi 


PERIODICAL: 


A method 


ABSTRACT: was devised, 


method no impression is 
anode surface 
films. The me 
and subsequently 


04/03/2001 


Sy Sey 


Zalivalov, F. P., Tyukina, M. Ney 


Microstructure of Anodic Oxide 
the Aid of the Electron Micro 
mikrostruktury anodnykh okisnykh plenok na 


Zavodskay2 Laboratoriya, 


permitting the 
structure of anodic oxide films on aluminum 
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Films on 
scope 


elektronnogo mikroskopa 
1959, Vol 25, Nr 6, pp 696-698 (USSR) 


taken of the 


(Ref 1); instead, replicas are prepared of such 
thod is based on 
comminuting 


the operation of taking off 
the oxide film, thus obtaining 


microscopic particies which are split along the side- 


(longitudinal section 
the hexagon 


with the elec 
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Lattice structure. 
of shear may be obtained by the carbon-replica method 
The preparation procedure 4s deseribed. 
tron microscope EM-3 or UEM- 
under investigation were of 


section) plane of 
planes 
(Ref 2). 
Observations were made 
100, 
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AyOOO aluminum % 41), which 
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Investigation of the Microstructure of Anodic Oxide S0V/32-25-6-17/53 

m Films on Aluminum by the aie of the Electron Microscope ; 
ware oxidized anodically in a 4 % sulphuric acid solution by 
the method of the hard anodization (Refs 3, 4) (Figs 2, 3). 
The figures show that the oxide film is a dense: packing of 
cells in the form of hexagon prisms. Data are supplied of 
the dimension and quantity of cells (Table); they agree with 
data obtained with an earlier described method (Ref 1). 
There are 3 figures, 1 table, and 4 references, 2 of which 
are Soviet. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of 
Physical Chemistry of the Academy of Sciences, USSR) 
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AUTHORS Tomashov, J. D., Isayev> N. I. 


nd Electrochemical Properties 
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TITLE: Method of Investigating Corrosive 4 
of Metals in the State of Stress (Metod jesledovaniya ko“ro- 
zionnykh i elektrokhimicheskikh syoystv metallov Vv napryazhennom 
gostoyanii) 
PERIODICAL! gavodskaya Laboratoriya, 1959, Vol 25, nr 6, pp 709 - 192 (USSR) 
a greater electric 


stance and capacity 
le to a stress causing the 


ilme on metal 8 


ABSTRACT s Phase oxide f 
a change 


. pesistance 80 that 


jg observable when submitting 4 samp 
destruction of the oxide film. The degree of film destruction 
a by the rate and magnitude of such variations. 
nd used: fo:? 


may be evaluate 
A system was devised teeed on 
the investigation of the surfac 
to the electric resistance-capact 
treatments. It may be observed from the 
(Fig 1) and from the description that 3 
py an AC generator 2G-10 and having @ P 
used here. The circuit compensation ig done by 
appropriate capacities with the AC current res 


e according 
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Method of Inveatigating Corrosive and Electrochemical SOV/32-25-6-19/53 
Properties of Metals in the State of Stress 


compensation moment ig determined according to the mininum 

of the AC current amplitude on the oscillograph. The test takes 
place in a special vessel (Fig 2) in which the wire-shaped 
sample is stretched (diameter 1-2 mn). The experimental results 
obtained (Fig 3 on anodized aluminum, Fig 4 electropolished Al, 
Pig 5 stainless 3Kh13 steel) show that in the case of deforma - 
tions damaging the oxide film the capacity of the latter is 
increased, electric resistance drops and the electrode potential 
shifts to more negative values. This holds for the case that 
the new-formed oxide films (on the damaged spots) exhibit a 
weaker electric resistance than the primary films. To be sure, 
also new oxide films may form whose conductivity is lower than 
the one of primary films as, for example, is the case with 
3Kh13 steel in 12 n HNO, (Fig 6). There are 6 figures. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of 
Physical Chemistry of the Academy of Sciences of the USSR) 
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AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 
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Tomashov, H. D., Byalobzheskiy, A. V., S0V/32-25-6-31/53 
OV; Ve De, Zalivalov, F. P. 


Device for the Rapid Determination of the Quality of Anodic 
Oxide Films on Aluminum and Its Alloys (Pribor dlya bystrogo 
opredeleniya kachestva anodnykh okisnykh plenok na 
alyuminii i yego splavakh) 


Zavodskaya Laboratoriya, 1959, Vol 25, Nx 6, pp 738-739 (USSR) 


For the detection of defective parts of anodic films the 
device K-1 by G. V. Akimov and Ye. N. Paleolog is 

usually used. The device permits the detection of very small 
defects,does, however, not indicate the general quality of 
the film; another disadvantage is the use of a sodium 
chloride solution which may lead to a corrosion of the filn. 
Therefore, a new device was designed, K-2 - very similar to 
K-1; the mode of operation of the new device is based upon 
the fact that the conductivity of the anodic oxide film is 
the greater the more porous it is. The construction of the 
detector of defects (Fig 1) is somewhat modified, stainless 
steel 1 Kh18N9 or zink serve e. g- a8 electrode as copper 
and aluminum may together form an electric cell. The device 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210008-1" 


“APPROVED FOR RELEASE: 04/03/2001 


fe RS ies ote ee ott Rigi So PA bape re ean ES eR 
Lede ea Oh elt ate ease 


CIA-RDP86-00513R001756210008-1 


SERPS DNS RE EEA AE UBER OAC oT ae seme aes 


SEAS AEERE 
E ee 


Device for the Rapid Determination of the Quality of S0V/32-25-5-31/53 
Anodic Oxide Films on Aluminum and Its Alloys 


2-4 v) so that -a non corroding electrolyte may be used 
0.1 % solution of potassium~- or sodium bichromate). There 
ioe are 2 figures. 


ea 2; Scheme) has piles as direct-current transmitters 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute 
of Physical Chemistry of the Academy of Sciences, USSR) 
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AUTHORS: _Tomashov, N. Das Andreyev, Le Ae, $0V/32-25-10-16/63 
[sayev, N. I. a 


TITLE: Comprehensive Investigation of Stress-Corrosion Cracking ‘Processes 


PERIODICAL: Zavodskaya laboratoriya, 1959, Vol 25, Hr 10, pp 1200 120? 
(USSR) 


ABSTRACT: A device and a suitable method for simultaneous microscopic and 
electrochemical investigation of stress -corrosion cracking proc-" 

eases were developed. The device includes a tensile-tes*ing 
machine with a visual and measuring recording system. Axial 
tensile loads up to 250 kg can be applied; the total electrode 
potential of the metal, and the potentials in the resulting 
cracks, are automatically recorded, and visual observation of 
the propagation kinetics of cracks is possible. The tests are 
carried out in a corroding medium which is constantly renewed. 
The loading (stretching) takes place on the tensile--testing 
machine (Fig 1) by means of a metal spring, and is adjusted by 
a set wheel. Visual observation of the sample (of cracks) is 
done by a microscope of type MIS-11. Me tensile-testing ma- 
chine was adjusted by a dynamometer of type DS-1. Immediately 

Card 1/3 before the test loading, the corroding liquid was put on the 
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sample by 4& glass tube. 
tential in the cracks W 
capillaries, 
oscillograph 


oscillogram (Fig 3) 
face on stretching show 
film, an intense 


formed at the same time 
tion on the whole metal 


divided into 3 periods: 
ginning of 
period of 
bubbles)> 


load shortens the first 
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an electron amplifier 
of type MPO-2. The corrosion of alloy MA 2 was 
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of the potential changes on 
s that, 
formation of anode segments occurs producing 
a maximum in the oscillogram. 
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The changes in the electrochemical pO- 
ere measured by means of appropriate 


(Fig 2, Diagram), and a loop 


(35 g/t). Te 


the sample sur- 
by the destruction of the oxide 


New microcells (oxide-film pores) 
effect a retardation of anodic polariza- 
surface. The appearance of cracks 


‘causes the formation of 4 steadily increasing anodic segment. 
From a visual point of view, 


the propagation of cracks can be 
The incubation period (from the be- 


(1) 


loading until the formation of cracks); (2) the 
uniform propagation of cracks 
and (3) the period of accelerated crack development 


(formation of hydrogen 


chanical character). An increase in 
and second periods, and slightly ac- 
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Processes 


celerates the third one. The results obtained confirm the as- 

\ sumption of a film-electrochemical mechanism of stress corro- 
Bion cracking.There are 3 figures and 2 references, 1 of which 
is Soviet. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of 
Physical Chemistry of the Academy of Sciences, USSR) 
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AUTHG3RS: Tomashov, Ne Dey Al'tovskiy, R. M. 
TITLE: Investigation of the Mechanism of Electrochemical Corrosion 


of Titanium (Issledovaniye mekhanizna elektrokhimicheskoy 
korrozii titana). I. Effect of the Halogen Tons Upon the 

Corrosion and Electrochemical Behavior of Titanium in Sul- 
furic Acid (I. Vliyaniye geloidnykh ionov na korrozionnoye 
i elektrokhimicheskoye povedeniye titana v sernoy kislote) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1959, Vol 33, lir 3; 
pp 610 - 616 (USSR) 


ABSTRACT: Recently several investigations have been carried out 
dealing with the corrosion properties of titanium, for 
titanium has properties well suited for construction material. 

The present paper deals with the effect of the Cl7-, Br - 
and J - ions upon the behavior of Ti in sulfuric acid 80- 
lutions, Cold-rolicd titanium tin VT-1D (0.1275 Fe, 

0.022 = 0.023% I, 0625 - 0.26% 0, 0.05% Si and G.0177 N) 
was investigated. The experiments were carried out in the 

Card 1/ 3 air and in hydrogen atmosphere. The rate of corrosion was 
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the loss in weight and the halogen 


in form of their MNa-salts. The experimen- 


tal results obtained confirm the assumption that the corrosion 
behavior of Ti is determined by & coating of an oxide film 


it is possible 


to explain observations 


ag to a Tj-activation in diluted sulfuric acid in the pre- 


sence of oxygen and a considerable 


more negative values 
the titanium surface. 


several cases an increas 
which is due to a passivation by the 
ion Jae Cl-- and Br = ions 


acid solutions where titanium is passivated 
activation; and in concentrated acid solutions 
assivation. 
depends on the state of the Pi-surface 


titanium they cause & P 
of Cl - and Br - ions 


and the formation of an adsorgtion- 


Card 2/3 respectively. There are 


potential shift towards 
i a purification of 


The addition of J -ions produced in 


ed corrosion vesistance of titanium 
formation of a complex 
have a double effect; in diluted 


they cause an 
with activated 
The nature of the effect 


or phase protective film 


5 figures and 13 references, 6 of 
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Corrosion of Titanium. I. Effect of the Halogen Ions Upon the Corrosion 
and Electrochemical Behavior of Titanium in Sulfuric Acid 


which are Soviet. 


ASSOCIATION: Akademiya nauk SSSR, Institut fizicheskoy khimii, Moskva 
(Academy of Sciences, USSR, Institute of physical Chemistry, 
Moscow) 


SUBMITTED: July 18, 1957 
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AUTEOR Fomasnov, HR. Des Mikhaylovskiyy Yu. i. 
TITLE: Mechanism of Anodic Dissolution of Metals in Soils (Mekha- 
nizm anodnogo rastvoreniya metallov Vv pochvakh) 
PERICDICAL: Doklady Akademii nauk SSSR, 1959, Vol 424, lr 6, 
pp 1205 - 1288 (USSR) 
ABSTRACT: For the dissolution mentioned in the title as well as for 
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electrolytes the general equation holds: 
mii,0 


He ————> 


sak 


mn. - : : 
Ke »mif,0 + na03 in which the primary stage 


ig a migration of the metal ion into the soil 


electrolyte. As far as the anodic process is accompanied 
by a hydration of the forming metal ions the presence of 


a certain amount of moisture in the soil is an indispensable 


condition (Ref 1). Greater variations in the moisture of 


soils mey have 4 considerable influence upon the 
In this connection the 
foresaid 


of the process 


natural 
rate of anodic me tal dissolution. 
authors mention the investigation results of the a 
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Mechanism of Anodic Dissolution of Metals in Soils SOV/20-124-6-29/55 


moisture. Pigure 1 gives anodic polarization curves ob- 
tained in tie case of iron electrodes in Band with 1-20¢% 
moisture in which case the moisture was added in form of 
NaCl solution, From the results it can be seen that the 
Stable potential of iron is shifted into the positive ranze 
in the case of decreasing soil moisture; the inhibitions 

of the anodic reaction increase. A similar dependence exiats 
in loam soils. From the results obtained it can be seen that 
the density of the self-dissolution currents increases with 
decreasing soil moicture, i.e. in connection with making less 
complicate the cathodic process (Ref 1) whereas, the stable 
potential of iron is shifted on the general curve 1 into 

the positive ranse (Fig 4), Thus, the corrosion rate in- 
creases as calculated for the active (just moistened) anodic 
surface with decreasing soil moisture, If the this rate 

is calculated for the visible surface the former will in- 
“Tease only as longs as the making less complicated at the 
cathodic process proceeds more rapidly then the shrinking 

of the active surface. In the case of a further decrease 

in moisture the entire rate of metal corrosion will decrease 
in consequence of the passivation of the basic surface of 
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On Some Particular Features of the Cathode Process on 
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PERIODICAL: 
Pp 1288-1291 (uSsR) 


ABSTRACT; 


Doklady Akademii nauk SSSR, 1959, Vol 125, Nr 6, 


The processes mentioned in the title were investigated by 


plotting cathode-polarization curves (Fig 1). Investigations 


the cathode process is lower in the case of steel than in 

that of platinun. These phenomena are explained by a 
disturbance of passivation as a result of cathodic polarization 
followed by the formation of nitrous acid (as autocatalyst) 
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AUTHORS: Tomashovy Ns. De, Isayev, Ne In - SOV/20-126-3-45/69 
TITLE: The Stability of the Passive State of Mechanical Stresseg in 


Metals (Ustoychivost? passivnogo sostoyaniya mekhanicheski 
Dapryazhennogo metaila) ~~ 


PERIODICAL: Doklady Akademii nak SSSR, 1959,. Vol 126, Nr 3, pp 619-622 (USSR); 
ABSTRACT : It ia said in the introduction to the present paper that the 


variation of the cathode potential, The variations of the 

Cathode potential are described as being very small on the basis 

of these formas, even in the case of strong deformation, and 

they never exceed 3 = 5 ny, AS experimental measuring values are 
Card 1/3 higher, the destruction of the oxide film 


coop a seg Seo 
5 Seopa saa 
x ss Sa? et eel Se 


6210008-1" 
APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R00175 


CIA-RDP86-00513R001756210008-1 


RELEASE: 04/03/2001 
SB or arg es EE ence ae ae IRAE See aie Vette See nee ee SSE IT SS 


"APPROVED FOR 


Sai BUS ELI ORE 
SPC ESE 


3 EF 


CIA-RDP86-00513R001756210008-1" 


APPROVED FOR RELEASE: 04/03/2001 


CIA-RDP86-00513R001756210008-1 
SS SS 


RELEASE: 04/03/2001 


GPRS TERE ELE ESS htt 
i = oe 


a 


Th SSeS STE oe 


"APPROVED FOR 


The Stabilit 

in Metala Y of the Passive State of Moohanieal gt 
798598 — SOV/29-.126 
~3~45/69 


decrease of th , 
deformat xi 
Solution pr af Buicu of the © 
p edominates, There are 3 a de filn, Passivation vy + 
viet ures and 10 references. me 
tlh tan, o 


Institut fizich 
FhYsical Chomi are) ebimid Akademii ; 
PRESENTED: pe, “tY Of the Acadeny of Selene eae oF 
: mary 11, -1959 p i? oe 
| YPoAR 
SUBMY * Rebinder 
— January 29, 1959 hema 5 


ASSOCLAaTION; 


CIA-RDP86-00513R001756210008-1" 


APPROVED FOR RELEASE: 04/03/2001 


CIA-RDP86-00513R001756210008-1 


eT RE ERS 


tUMAgnUY : Ne Ds 
wt * 
The corrosion and passivity of titanium." 


report to be submitted at Cordon Research Conferences - i i i 
4ese Ess ~ liew Londcn, Ne 
Meriden, N.H., 13 June-2 Sep 60. wee 


institute of Physical Chemistry. 


ees 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210008-1" 


04/03/2001 


PHASE I BOOK EXPLOITATION Sov/4782 
+ Moscow. Institut stalt 


Prolrvodstvo 1 obrabotka stali 1 splavov (Production and Treatment 
of Steel and Alloys), Moscow, Metallurgizdat, 1960. 462 p. 
(Series: Ite: Sbornik, 39) 2,100 copies printed. 


i} 34,1 Ye. A. Borko; Ed. of Publishing House: S$, L. Unger; Tech. 
Ea.: MM, R. Kleyrnan; Eattorial Ccuncil of the Institute: M. A. 
Glinkov, Professor, Doctor of Technical Sciences; R. N. Origorash, 
Docent, Candidate of Technical Sciences; V¥. P. Yelyutin, Professor, 
Doctor of Technical Sciences; A. A. Zhuxhovitskiy, Professor, 
Doetor of Chemical Sciences; I. NM. Kidin, Professor, Doctor of 
Technical Sciences; B. Q. Livahits, Professor, Doctor of Tech- 
mical Sciences; A. P. Lyubimov, Professor, Doctor cf Technical . 
Sciences; I. M. Pavlov, Corresponding Meaber, Academy of Sciences 
USSH; and A. MN. Pokhvisnev, Professor, Doctor of Technical Seiences. 


PORPCSE: This book is intended for technical personnel in industry, 
scientific institutions and schools of highes education, dealing 
with open-hearth and electric-fumace steelzaking, etal rolling, 

- physical metallurgy, metallography, and heat-treatment. It ray . 

Card 1/10 fy 


Ne entice! 


als0 be used by students specializing in these fields, 


COVERAGE: The book contains results of theoretical and experinent- 
al investigations of metallurgical end heat-engineering processes 
in open-hearth and electric furnaces. Data are included on the 
following: desulturizing of pig iron outside the diant furnace, 
interaction of oxides of the carbide-forning metals with solid 
carbon, the change of content of gases in the bath of the open= 
hearth furmace in warious periods of melting, intensification of 
the electric melting of steel, etc. Other articles deal with 
the noruniformity of deformation is rolling, the study of the 
sontinuous rolling process, the dependence of the friction— 
slippage coefficients in rolling co a number of factora, and 

f other probdlens in the pressworking of xetals. Articles on 
physical setallurgy and the theoretical principles and techniques 
of the heat treatment of steel are also included, No pergconali- 
ties are mentioned. References accoxpany most of the articles. 
There are 207 references, doth Soviet and non—Soviet, 
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iv, A. M., Doctor of Chemical Sciences, and I, 2. Kozel’, 
eeparkats ot chentoat Soiences (Department of Ansiyflear— ~ 
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RUE Tovar’ Intercrystaliine Corrosien . 2t 


Wrteuabin, F.F., Candidate of Technical Scilesces, and ZF. Ietrina, | 
| Sete wien Vorker., Staty of the Temtescy of the Omati, 
% VOALEI9, and LEANOT Types of Chroalus-Nickel Steels Toward 


4S 
Metovar, B.T., BA, lareer, and ¥M, Kurtepor, Cartidates of 
fechnical Sciences, Irtercrystelline Corrosion Concectrated 
Alcre the Pasion Line of Velded Jointa of the 18-6 Type 
Stadilized Steels (“Muite*-type Corrosion) 39 : 
' 


eee’ end LV, Mironos. Eftect of the Electric Beating 
of the MOST 8 


teed on the Processes Determining Ite Resistance 
te Intererystalline Cerroaton 


Skverts, G.2., Candidate cf Technical Sciences, ant Tu, 8. Kuznetsova, — 
Engines catorerystalline Corrvsion and Corrosion Crecking of Btainiess 
Eigh-Alicy Austenitic Steels 00 


Loteva, Ye. Vo, Engineer. Tendency of Chromiua-Aickel-Molybdermun-Copper 


Bisels Tevard intercrystaliine Corrosion 


Bepaxov. A.A,, Candidate of Technical Sciences, Development of Tvo-Phase 
SuSIsKs Effective Moene of Increasing Stainless Steel Resistance to : 
Tatercerystalline Corresten Ww 


Levin, T.A., Candidate of Technical Sciences, More on the Problem of the 


: “Chises of Stainless fteel Intercrystailine Corrosion pYN:) 
: 
1 Vedeneyera. M.A,, Engineer, snd BP aomaaberts Doster of Cheatcal Sciences, 
{ = = etermining Intercrys Corrosion of Chromiun-Bickel 
fustenittic Steels by Measuring the Internal Priction 152 
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AUTHORS: Tomashov, N. De, Mikhaylovskiy, Yu. N. 


TITLE: Electrochemical theory of underground corrosion of metals 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 14, 1961, 332, abstract 
144182. (Tr. In-ta fiz. khimii. AN SSSR, 1960, vyp. 8, 
190 - 216) 


TEXT: The authors examined data on the effect of soil structure and 
properties (humidity, permeability) on cathodic and anodic processes in 
underground corrosion. It was found that the rate of uniform total 
corrosion AF siens of a metal in the soil can be calculated from the equation 
De = KI,1,/ (I, + I)» where K is a constant, Iy is the density of the 
cathodic limiting current at an iron electrode in the soil concerned 
(oxygen permeability of soil), I, is the density of the anodic current at a 


given potential. The rate of ‘ecu corrosion (d) can be estimated from 
the oxygen permeability of soil I, and from its resistance (9 ): AI, /f ; 
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where A is a constant. The possibility of formation of large macrofields 


is determined by the equation I = BA 1y/a1g™', where B is a constant, I, /Al 


is the change of oxygen permeability in a soil section of lengthAl. On the 
basis of these assumptions a device for estimating the corrosive activity 


of soils was designed and constructed. LAbstracter's note: Complete 
translation. ] 
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_TOMASHOV, N.D.; KRASNOYARSKIY, V.V.3 MIKHAYLOVSKIY, Yu.N. “ 


Field testing of the corrosion of steels ins oils. Trudy Inst.fiz. 
khim. 8:226-234 '60. (HIRA 14:4) 


(Steel—Corrasion) (Soil corrosion) 
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Studying the protective properties of coatings by the capacitance- 
-resistance methcd. Trudy Inst,fiz.khim. 8:254-263 '60. 
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(Protective coatings—Testing) (Electric testing) 
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_ TOMASHOV, N.D.- LUNEV, A.F.; GEDGOVD, K.N. 

a ee a 
Investiga.ion of ion penetration and the pore@ity of protective 
coatings by means of tagged atoms, Trudy Inst.fiz.khim. 8:264- 
275 160. (MIRA 14:4) 


(Protective coatings—Testing) (Ions—Migration and velocity) 
(Radioactive tracers) 
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Kinetics of cathodic processes 
protective coatings. Trudy Inst.fiz. 
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AUTHORS: fomashov, N.D., Chernova, G.P., and Markova, ON. 
TITLE: Influence of anodic polarization on the intercrystal- 
line corrosion of stainless chromium-nickel steels 


PERIODICAL: ghurnal pkikladnoy khimii, ve 33, no. 6, 1960, 
1324 - 1534 


TEXT: The possibility of protecting steels against general and 
intererystalline corrosion by means of anodic polari@ation in sul- 
phuric acid solutions and in solu@ions used for testing the ten- 
dency to intercrystalline corrosion, was investigated. The mate- 
rial tested was 2X18H9 steel (2Kh18N9) (free from titanium), con- 
taining 0.15 - 0.25 %C. This steel, as quenched from 1050" and 
subsequently tempered at 650° for 2 hours, is known to be liable 
+o fail by intererystalline corrosion. Untempered, however, it 
does not tend to fail by this mechanism. This steel was therefore 
tested in both @on@itions. The tendency to failure was determined 
after boiling in a solution of the following composition: 160 g 
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3/080 60/033/006/019/041/xx 
D217/D302 


-84) + 1000 ml H,0 with addi- 
of the stainless steel 2Kh18- 


ated in the above range of potentials (from - 0.13 
~ +103 V) in order to study its corrosion behavior and develop 
neat intercrystaliine corrosion. The 


dic polarization ted intercpyetalr one 
ied out by plotting polarization curves by po- 


tentiostatic methods and by corrosion tests at given potentials. 
ive condition of 


It was found that the range of the stable, pass 

quenched and tempered 2Kh1BN9 steels in sulphuric acid solutions 
0.51 and + 0.83 V. In the tempered condition, this 
range reduces to 0 to + 0-4. In the stable, passive state, this 
steel, whether tempered or @vuenched, resists failure by intercry- 
stalline corrosion inQgulphuric a a solutions, the general corro- 
gion is extremely slight and anodi in this case is 
possible. With an increase in aggressiveness of the medium, the 


stable, passive range of the tempere 


ter extent than that of quenched steel, 
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sive medium may be entirely absent. In the transpassivity region, 
the tempered steel is liable to fail be intercrystalline corro- 
sion, whereas the quenched steel is not. Protects gainst inter- 
crystalline corrosion in the passive potential ra‘ by means of 
anodic polarization is possible both in the copper su@phate-base 
teating solution and in solutions containing ‘10 % HNO, + lor 2 % 


NaF. There are igures, 4 tables and 10 references: 8 Soviet- 
bloc and 2 non-voviet—-bloc. The reference to the Eng sh-language 
publication reads as follows: R. Edelenau, NaQre, 17, 739, 1954. 


SUBMITTED: November 24, 1959 
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AUTHORS: Tomashov, N. De, Paleologs Ye. Ne, Fedotova, Ae 2- (Moscow) 
meee TT TEES ? ERE OF ERO 
TITLES Electrochemical and Corrosion Behavior of Semiconductors in 


Electrolyte Solutions. I. Electrode Processes on Germanium in 
Sulfuric Acid Solutions in the Presence of Hydrogen Peroxide 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 45 PPe 833 ~ 840 


TEXT; Since germanium 4g the electron semiconductor now most frequently used 

the kinetics of the electrode processes of germanium monocrystals of the n- and 
p-types in sulfuric acid solutions with different hydrogen peroxide contents was 
investigated in the present papers The samples were polished or etched in an ur 


gR-4 solution (15 om? CH,COOHs 25 om HNO; 15 om? HF, and 0.06 om? Br,)+ The 


curves of cathodic polarization (Pig. 1) of n-type germanium show that this ma- 
terial behaves, in principle, like a metal electrode. With regard to the discharge 
of hydrogen ions n-gormanium ia not an effective cathode and exhibits a high hy- 
drogen supertension. Table 1 shows the change in the hydrogen peroxide conoentra~ =| 
tion of a aulfuric acid solution (pH = 1) + 0011 M H,0, in the cathodic 
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in Electrolyte Solutions. I- Electrode Processes on B010/B009 
Germanium in Sulfuric Acid Solutions in the Presence of 
Hydrogen Peroxide 


polarization of n-gernaniun in the presence of air at 25°C. The process continues 
until Hy05 is reduced, and the cathodic polarization of germanium is greatly de- 


creaged. The cathodic polarization of p-germanium 4a more inhibited than that of 
n-germaniun, 4.0, the Hy05 reduction as well as the hydrogen jon discharge> This 


may be due to an additional potential drop on account of the reduction of the 
number of holes in p-germanium, 80 that the principal role in the reduction reac@= 
tion on p-germaniun is played by the electrons in the zone of valency. The anodic 
behavior of p-germaniun differs from that of n-germanium. The anodic dissolution 
on p-germaniun 4g similar to that on normal metal. With current densities up to LH 


30 na/em® p-germaniun remains active in all solutions and diasolves into cet* 
The velocity of delivery of the holes to the surface of n-germanium may pe re- 
garded as determining the anodic dissolution process of n-germaniun. fhis results 
in a marked ability of the electrode to be polarized and in the occurrence of an 
anodic saturation curren’ whose magnitude is independent of the composition of 
the solution and increases when the electrode 4g exposed to light. There are 
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Germanium in Sulfuric Acid Solutions in the Presence of 
Hydrogen Peroxide 


5 figures, 2 tables, and 7 references, 1 of which is Soviet. ut 


ASSOCIATION: Akademiya nauk SSSR Institut fizicheskoy khimii (Acadeny of 
Sciences USSR Institute of Physical Chemistry) 


SUBMITTED: July 4, 1958 
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3/076/60/034/05/14/038 
S57 YL00 B010/B002 
AUTHORS ; Paleolog, Yeo Noy Tomashov, No Do, Fedotova, Ao Ze 
aa 
TITLE 3 Eleotrochemical and Corrosion Behavior of Semiconductors in 


Electrolyte Solutions. II. The Rate of Solution of Germaniun 
in Sulfuric Acid in the Presence of Hydrogen Peroxide 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Volo 34, Noe 5s 
DPo 1027-1031 


TEXT: The dissolution of germanium in electrolyte solutions has not yet 

peen investigated systematically though this problem is of special impor~ 
tanoe for the production of semiconductors, 1e@o, for the etching of the 
surface of germanium. In the present papers the authors studied the dissolu- 
tion of n-type and p-type germanium in H,50, (pH=1) 5 Hy S04 (pH=1) + LY 
+ 0.12 M Hy05 and 8.8 M H,09° The solution was carefully mixed, and the rate 
of dissolution was determined at 25°C by @ colorimetric determination of the 
germanium content of the solution in oertain intervals. The analyses were 
carried out by L. So Kupriyanovas The results obtained (Table) show that 

the rate of dissolution is independent of the type of germanium (n-type or 
p-type) and rises in the presence of HO, Furthermore, it changes little 


in time. A cathodic or anodic polarization of the germanium electrode 
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Electrochemical and Corrosion Behavior of 3/076/60/034/05/14/036 
Semiconductors in Electrolyte Solutions. B010/B002 

II. The Rate of Solution of Germanium in 

Sulfuric Acid in the Presence of Hydrogen 

Peroxide 


leads to a decrease in the rate of dissolution. On the strength of the 
results obtained the authors establish that under the present experimental 
conditions the dissolution of germanium has an electrochemical nature. As J 
the dissolution of n-type germanium by means of H,0, is raised with the 14 


same intensity as in the case of p-type germanium, it is assumed that on 
the surface of n-type germanium the concentration of holes is higher, and 
that the cathodic process is facilitated by the reduction of hydrogen 
peroxide. There are 2 figures, 1 table, and 4 references: 1 Soviat, 

2 German, and 1 American. 


ASSOCIATION: Akademiya nauk SSSR Institut fizicheskoy khimii 
(Academy of Sciences of the USSR, Institute of Physical 
Chemistry) 


SUBMITTED: August 4, 1958 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210008-1" 


"APPROVED FOR RELEASE: 04/03/2001 


CIA-RDP86-00513R001756210008-1 


SAE ES ERG SERN SESS Een Ro 


8248 
ols 
wae 3/076 60/634/009/008/022 
Loo 2 p015/B056 
5.Uto \\s9> 
AUTHORS: Deryagina; 0. G., Paleolog, Ye. N, and Tomashov, N. D- 
| TITLE: Electrochemical and Corrosion Behavior of Semiconductcrs 


in Electrolytic Solutions. III. Dissolution of Germanium 
in Contact With Other Metals 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 9; 


pp. 1952-1959 

TRXT: In the fusion of n-type germanium with indium, a narrow band cf a K 

- nm junction may be obtained. If electric contacts (Cu wires) are solder- 
ed onto the germanium and indium with tin, and if the whole is insulated 
against airyswith the exception of the free Cu wire ends (e.g, with an 
epoxy resin’shell), a plate cathode Ge - In - Sn - Cu is obtained (Fig. 1). 
As the surface of this diode ig edged before peing embedded into the 
resin shell, the electrochemical behavior of Ge in the many-electrode 
system Ge - In - Sn - Cu was investigated, and the mechanism of its dis- 
solution was explained. The experiments were carried out in 1 N NaOH sclu- 
tions of different H,0, contents (0.3 N H,0, and 1.0 N H,05)+ or in pure 
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6428 
Electrochemical and Corrosion Behavior of $/076/60/034/009/008/022 
Semiconductors in Eleatrolytic Solutions. B015/B056 


III. Dissolution of Germanium in Contact With 
Other Metals 


17.5 N H,0, solutions. Samples of n-type Ge (of the type AM(DM) or 6M Bi)), 


In, Cu, and Sn embedded in polyst rene! as well as pairs of n-type Ge-Cu 
and n-type Ge-In, and ready diodes (of the type ATu-22 (DGTs-22)) were 

used. The area of the electrodes in the diodes investigated are given 

in Table 1. The corrosion current of Ge, ag well 4s the quantity of the 
dissolved Ge were determined by a colorimetric method (Ref. 7); the sur- x 
face profile of Ge was measured by means cf a microscope, or the currant 
density and dissolution rate of Ge (in the pair Ge-Cu) was calculated 

from the polarization diagram. A comparison between the experimental 

data and the calculated values (Table 2) shows that a galf-dissolution 

of Ge takes place, and that the latter increases with the H,0, content. 


In the many-electrode system investigated, Ge is the anode and Cu is the 
most effective cathode, whereas Sn and In are highly pcelarized and, accord- 
ing *o conditions, act as a cathode or anode. The total loss of n-type 

Ge (Table 3, Ge--Cu toss) in contact with Cu, In, and Sn is determined by 
the rate of anodic dissclution or self-dissclution, the ratio between 
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Semiconductors in Electrolytic Solutions. BO15/B056 


III. Dissolution of Germanium in Contact With 
Other Metals 


the two rates depending on the H,0, content (Table 4), {.e., self-dig- 
solution predominates in pure H,0, solutions. The behavior of n-type Ge 


during etching in the afore-mentioned solutions corresponds to the 
activity of the Ge electrode in the system Ge - In - Sn ~ Cu, and ig 
subject to electrochemical rules. There are 6 figures, 4 tables, and 
8 references: 7 Soviet and 1 US. 


ASSOCIATION: Akademiya nauk SSSR, Institut fizicheskoy khimii, Moskva \ 
(Academy of Sciences USSR, Institute of Physical Chemistry, 
Moscow 


SUBMITTED: December 13, 1958 
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3/020/60/133/01/47/070 
B004/B00 
5. 4600 aia 


AUTHORS: Paleolog. Ye. No, Korotkova, Ke So, Tomashov, No De 


TITLEs The Kinetios of the Eleotrode Processes|on a Silicon 
Electrode in Acid and Alkaline Solutions 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, Noo 1, 
pp. 170 - 173 


TEXT; The authors investigated the discharge rate of hydrogen ions on 
silicon and the anodic dissolution rate of silison in 0.2 WN H,80,> 


1.0 N HF, and 5.0 N KOH at 25°C. n= and petype single orystals of silicon 
with different resistivity (0.2, 10.0, and 23.0 ohmoom) and a diffusion 
length of 0.5 mm were used for the investigation. The samples had the same 
crystal orientation. The surface was mechanically ground by means of 

boron carbids or etched at 80 C with a KOH-solution. Contact sas 

established by means of rhodium electrolytically deposited on the sample 

and a soldered-on copper wire. Fig. 1 shows the ourve of the cathodic 
polarization of n-type Si. In #504 a considerable inhibition of the 


Gard 1/3 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210008-1" 


"APPROVED FOR RELEASE 


CIA-RDP86-00513R001756210008-1 


| PEG EEE TOUS eee 
Feast ay FUT ES a? SE SAS @ Ry 


81732 


The Kinetios of the Electrode Processes on 4 3/020/60/133/01/47/070 
Silicon Electrode in Acid and Alkaline Solutions B004/B007 


Heion discharge was observed also on Si with a ground surface, The pre- 
genoe of & gemiconductive oxide layer 4s assumed, which proved that by 
means of a partial reduction of the layer with ourrent reversal, and 
further by etching the KOH, polarization is considerably reduced. In 
5.0 N KOH the oxide layer is soluble, the discharge rate of the H-ions 
depends only little on the resistivity of the Si-electrode, and the 
netype Si behaves like a metal electrode. Fig. 2 shows the curve of the 
cathodic polarization of p-type silicon. Polarization is stronger than 
in netype Si, the nature of the solution exerts little influence upon the 
kinetics of H-ion discharge. The anodic polarization is shown in Fig. 3. 
In H80, 5 the oxide layer is not soluble and has a high degree of ohmic 


resistivity. Si is highly polarized, and oxygen is separated. The pre- 

sence of the oxide layer is proved by grinding-off the silioon electrode 
during the experiment. In this case, the slope of the polarizagion curve 

was considerably flattened up to 4 current density of 15 na/om « In the 

case of higher current densities, the oxide layer could not be oom- 

pletely removed. In 1.0 N HF, @ different behavior of n- and petype Si 

was observed. p-type Si was not passivated up to 4 current density of V 
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The Kinetics of the Electrode Processes on a s/020/60/133/01/47/070 
Silicon Electrode in Acid and Alkaline Solutions 3004/B007 


30 wia/emee In the casé of n-type Si, a hindranéé of the anodic process 
occurred already at 1.0 na/om >» Which is explained by the hole limiting 
current being attained. The electrochemical behavior of silicon thus in 
electrolytes is in prinoiple similar to that of germanium, and is de- 
termined by the type of conductivity. Silicon, however, differs from 
germanium by the formation of the chemically inactive $10, -layer with 


high ohmic resiativity which hinders the cathodio and anodio reactions. 
There are 3 figures and 6 references: 2 Soviet, 3 British, and 1 German. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute 
. of’ Physical Chemistry of the Academy of Sciences, USSR 


PRESENTED: March 3, 1960 by A. N. Frumkin, Academician 


SUBMITTED: March 3, 1960 
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5/020/60/133/02/39/068 
Book / E064 


AUTHORS: Deryagine, 0. CG., Paleolog, Ye. N., Tomashov, N. D. 
\ reer 


TITLE: Anodic Dissolution of Germanium With a p-n Transition 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 2, 
pp. 368 - 391 


TEXT: The objective of the present paper was to determine the conditions 
for a selective etching of the p-n transitions of germanium taking into 
account the electrochemical processes of the diode components at the 
boundary of the solution. The authors investigated the distribution of 
the potential, the current density, and the dissolving speed in the com- 
ponents of a germanium diode at various anodic polarizations. Indium- 
germanium diodes were used for the test in which germanium of the 

(DM) type, as well as a germanium single crystal with p-n transition 
were applied. The samples were embedded in epoxy resin and ground at a 
right angle to the In-Ge contact plane. They were then polished and 
after etching in H,0, they were anodically polarized in 0-1 N NeOH or 
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O.1N H,,S0), at room temperature and in dispersed daylight. The posi- 


tive pole of the circuit was cornected to the indium. The potential 
distribution was measured with a capillary detector, the depth of the 
solution (the profile of the surface) with a Linnik double microscope. 
The width of the zone of p-type germanium was determined by the pre- 
cipitation of copper with cathodic polarization of the p-n transition 
in pyrophosphate solution. Fig. 1 shows the curve of the anodic polari- 
zation of indium, P- and n-type germanium in QO.1 N NaOH. A strong 
polarization occurs in In and n-Ge. In contrast to In the high degree 
of polarization of n-type germanium is not due to passivity but to the 
low degree of hole concentration. Fig. 2 shows the potential distribu- 
tion on the surface of the diode at an anode current of 0.05 - 4.00 ma, 
Fig. 2b shows the surface profiles after 60 min.and Fig. ev gives the 
amperages obtained. The current density of n-Ge is greater than that 
of the anode current on the boundary of the solution. In the authors' 
opinion this is due to the injection of holes in n-Ce above the p-n 
transition. This is confirmed by Fig. 3 which shows that the anodic 
polarization of the n-Ge surface decreases as the distance from the 14 
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ancdic Dissolution of Germe.iun 7! s/020/60/133/02/ 39/068 
p-n Transition BOOK/BO64 


p-n transition increases. This is duc to a decreased concentration of 
the injected holes. If the germanium diode ts anodically polarized from 
indium a high degree of anodic polarization of indium occurs and it is 
above all the p-Ge and the adjacent zones of n-Ge which dissolve. With 
a cathodic polarization from n-Ge its dissolution can be stopped and 
concentrated to the narrow zone of p-Ge. Indium is not polarized in 
H,,80), and mainly indium and the adjacent zone ol p-type germanium are 


dissolved. Similar results were obtained with the germanium single 
crystal. Because of the different anodic polarizability of n-Ge, p-Ge, 
and In and because of the existing p-n transition a selective etching 
of a germanium diode or triode is possible. There ere 3 figures and 

9 references: 4 Soviet, 1 American, 3 British, and 1 German. 
ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute 


of Physical Chemistry of the Academy of Sciences, USSR 
t 
PRESENTED: February 3, 1960, by A. N. Frumkin, Academician 


SUBMITTED: March 2, 1960 
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{Laboratory work on the protection of metals from corrosion] Labo- 

ratornye raboty po korrozii i zashchite metallov. Moskva, Gos. 

nauchno—tekhn, izd-vo lit-ry po chernoi i tsvetnoi metallurgii, 

1961. 239 p. (MIRA 14:7 
(Metals--Corrosion) 
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A060 /A101 


\p- 8300 
AUTHORS : Vedeneyeva, M.A.; Tomashov, N.D. 
——————$———— 
TITLE: Effect of deformation upon the intererystalline failure of nichrome 
steel 
PERIODICAL: Referativnyy zhurnal. Metallurgiya, no.1l, 1961, yglg, abstract 
111325 (V sb. "Xorroziya 1 zasnehita konstrukts. metallich. materi- 
alov", Moscow, Mashgiz, 1961, 116 - 126) 
Ts The authors studied the effect of deformation caused by cold rolling 
f£ the surface by emery paper upon intercrystalline failure of 
X23 HO3MS 1,3 (OKn18N9, 1Kn18N9, 


hours. AS result of 
line failure is reduced. This i8 related to the fa 
forming 210ng the cleavage planes carbides and the ol —phase separate out, The 
itated in the course of tempering and deformation, 
As result of this, 


carbide phase which is precip 
entration is reduced. 


separates out on 4 great area 
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s/15i/6 1/000/011 /102/123 
Effect of deformation ... A060/A101 
the corrosion resistance of the boundaries increases, The deformation of steel x 


before tempering (in the zone of dangerous temperatures) lowers the tendency to 
intercrystalline corrosion in a greater degree than does deformation after 
tempering, Cold deformation before tempering at 650° entirely eliminates the 
tendency of steel Kh23N23M3D3 to intercrystalline cracking under reductions of 

21 - 60%, and that of steels OKh18N9 and 1Kh16N9 - under reductions of 49 and 58% 
respectively.. The rate of intercrystalline etching of specimens of steel 1Kh18N9 
with etched surface notably exceeds the corrosion rate of the specimens dressed 
with emery paper, There are 10 references, 


Ye, Layner 


[Abstracter's note; Complete translation] 
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8/137/61/000/011/101/123 
1%- 8300 A060/A101 


AUTHORS ; Tomashov, N.D., Andreyev, L.A. 
i 
TITLE; Oxidation of titanium at high temperatures 


FERIODICAL: Referativnyy zhurnal. Metallurgiya, no. 11, 1961, 46, abstract 
111308 (V sb, "Korroziya 1 zashchita konstrukts. metallich. materi- 
alov", Moscow, Mashgiz, 1961, 127 - 132) 


TEXT: A study was performed of the oxidation kinetics of Ti mark BY -1]] 
(VI-1D) in the interval 800-1 , 150°C: in gaseous mixtures of Op5+Np in various pro- Ma 
portions, Under soakings longer than one hour the oxidation follows a linear 

law in the entire temperature range under investigation, For 1,000°C a functional 
dependence was obtained of the oxidation-rate constant, characterizing the linear 
portion of the kinetic curve, on the partial pressure of 0 in the gaseous mixture. 

The kinetios of O dissolution in the metallic base was studied for the tempera- 

ture of 1,000°C. It is assumed that the oxidation process i. controlled by the 0 
diffusion into the metallic base of the specimen. There are 8 references, 


[Abstracter’s note: Complete translation] Ye, Layner 
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B110/B104 
AUTHORS: Tomashov, N.D., Mil'vidskiy, M. G. 
TITLE: Etching of titanium in acid solutions and alkali melts 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 22, 1961, 259, abstract 
221182 (Sb. "Korroziya i zashchita konstrukts. metallich. 
materialov". M., Mashgiz, 1961, 133 - 150) 


TEXT: A study of the possibilities of etching Ti in H,804, HCl (acid), J 
and HNO, with fluoride additions showed the etching efficiency of Re 
industrial Ti scale to depend on the oxidation temperature. Scale forming 

~ at 800 - 850 C was chemically stable to acids, but was sufficiently easy 

to remove at >1000 C. The anodic and cathodic behavior of Ti in the 

acids mentioned, and in HF containing admixtures, was studied. For ‘ 
etching Ti in alkali melts (NaOH melt), a 10 - 20 min treatment at 400-4300 
and subsequent washing in hot 15% H,S0, are recommended, | Abstracter's 


note: Complete translation. ] 
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A.V Shamgunova, R.D. 


\¥ervo 


momasnov, NeD+» al'tovakiy, R.M., prosvirin, 


Corrosion of +itanium 


TITLE: 
gnurnal . Metallurgiya, no. l, 1962, 


PERIODICAL: Referatimnyy 
Vv sb." Korroziya 1 zashonita konstrukts. 
g61, 151 - 163) 


13583 
lov" Moscow, Maengiz; -} 
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Corrosion of titanium ... A006 /A101 


decrease of the Ti corrosion rate in HpS0y4 of > 80% concentration is explained 
by the oxidation of the metal surfaces by concentrated acid and the formation of 
a protective film consisting of 71,0, 


The authors’ summary 


[Abstracter's note: Complete translation] 
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3/081/61/000/023/028/061 


B138/B101 
AUTHORS : _Tomashov N. D., Al'tovskiy, R. M., Vladimirov, V. B; 
TITLE: Investigation of the corrosion of titanium and its alloys 


in solutions of bromine and methyl alcohol 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 23, 1961, 288, 
abstract 231255 (Sb. "Korroziya i zashchite konstrukts. 
metallich. materialov". M., Mashgiz, 1961, 164 - 172) 


TEXT: An investigation of the corrosion resistance of Ti and Ti alloys in 
solutions of Br in a, has shown that alloys with an a-structure, BT1 


BT3 (VT3) and BY3-1 (v@3-1). It is noted that in all the Ti alloys the 


(vt1) and BTS (vt5), are less resistant than those with an a + p structure, 
rate of corrosion increased with the Bro concentration of the solution, vA 


and that Ti iodide is more stable than technically pure 71. An addition 
of water to the VE,0# + Bro was found to reduce the rate of corrosion, due 


to the formation of a protective oxide film. Ti is also subject to 
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Investigation of the corrosion... B138/B101 
intererystalline corrosion, which increases with a reduction of the Br, 
concentration in CH,OH from 5 to 4 to. If the water content of the ye 


solution is more than 30 %, however, both intercrystalline and general 
surface corrosion cease, The corrosion of Ti in Bry + CH,OB solutions 


is found to be of an electrochemicel nature. In anhydrous solutions Ti 
can be protected by cathode polarization. For total protection in a 2% 
solution of Bro the potential must be maintained at around -0.350 v. 


[Avstracter's note: Complete translation.] 
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AUTHORS: Tomashov, N. D.; Al'tovskiy, R. M.; Chernova, G. P.» Arteyev, A. D. 


ee ene 
Corrosion resistance of titanium alloyed with molybdenum, chromium 


and palladium 


TITLE: 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 1, 1962, 83, abstract 11584 
(vi sb, "Korroziya 4 zashchita xonstrukts, metallich. materialov", 


Moscow, .Mashgiz, 1961, 173 - 186) 


4th palladium raises considerably its corrosion re- 


TEXT : 
sistance in H,80} and HCl, Considerable reduction of the Ti corrosion rate is 


already observed when it is alloyed w 
of the Pd content in the alloy > 2% is not recommended. 
at an increase in the Ti corrosion resistance when it is 
alloyed with Pd, results from the shift of + 
where Ti is partially or fully passive, due to the reduced 
athodic, reaction. Alloying of 741 with molybdenum inereases 
™1 resistance due to the considerably reduced ability of the alloy to anodic dis- 
solving as compared with non-alloyed Ti. Alloying of Ti with chromium does not 
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raise its corrosion resistance, and even reduces same in some cases, since Cr is 

less prone to passivity than Ti in H2S04 and HCl, at a potential corresponding to “ 
a stationary potential of Ti.. Ternary T1i-Pd-Mo alloys and Ti-Pd-Cr alloys are 

more resistant than the binary T1i-Pd alloy. This is due to a decrease in the cur- 


rent of ancdic Ti dissolving near the potential of full passivation, when it is 
alloyed with Mo or Cr, There are 17 references. 


Author's summary 


[Abstracter's note: Complete translation] 
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AUTHORS; Titov, V.A., Agapov, @.1., Tomashov, N.D, 
TITLE: Corrosion of tantalum, niobium and their alloys in sulfuric acid at 


high temperatures 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no, 1, 1962, 82, abstract 11581 
("Korroziya i zashchita konstrukts, metallich. materialov", Moscow, 
Mashgiz, 1961, 187 - 195) 


- TEXT: The authors studied the behavior of Ta, Nb and their alloys, contain- 

ing. 21.6; 34.0; 49.4; 67.3 at. % Ta, in Hp80, at high temperature. In 90% 
HpS0) , at 250°C, during the transition from. an alloy containing 3A .O at. $ Ta to = 
an alloy containing ho 4 at, % Ta, an over 30-fold decrease of the corrasion rate 
was observed (from 15,1 to 0.5 g/m@ hour) and also an abrupt change of the poten- 

a tial ‘toward the- positive side (from 0,25.to 0.77 v, 1.¢, more than by 0.5 v). 

The abrupt changes in the anti-corrosion properties of the alloy correspond to the 
first threshold of stability in the Ta and Nb correlation, equal to 4/8 atomic 
fraction, Extended tests (120 hours) of Ta-Nb alloys under experimental condi- 
tions, do not shift the threshold of stability towards the rate of other Ta-Nb 
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correlations in the alloy, In 10% H80), at boiling temperature of the solution 
(102°C), the internal stresses (cold hardness) shift the electrode potential of 
the alloys to the negative side, by 0.05 v on the average, but both cold hardness 
and stress applied do not reduce the corrosion resistance nor aauso corrodion 
cracking of the alloys, Tests with the Ta-Nb alloy containing 96.2 at.% Ta in 
various H,S0, solutions at 250°C, have shown that 70% HpS0;, is the most aggressive 
medium as compared with_its solutions of other concentrations, There are 11 
references, 


The author's summary 


[Abstracter's note: Complete translation] 
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AUTHORS Tomashoy,. N. D.,- Strekalev,.P. V, 
TITLE: Investigating the ccrrosion rate of ferro-carbon alloys in acids 


-at- elevated temperatures 


PERIODICAL Referativnyy zhurnal, Metallurgiya, no. 1, 1962, 80 - 81, abstract 
; 11569, ("Kerroziya, 1 zashchita’ konstrukts, metallich, materialoy", 
Moscow, Mashgiz, 1961, 196 - 199) 


TEX?: . Increased t+epperature of :acid causes a sharp increase of the cor- 
rosion rate of Fe-C alloys; the corrosion rate increases also at a higher C 
content in the alloy in non-oxtdizing acids, and in oxidizing acids-it decreases 
due to the partial inbibition of the anodic Process, The effect of temperature 
on the diffusion rate of carhon steels in HCl, HNO; and H-S0y, can be described 
by the exponential equation K = Aexp ( - E/RT).. The authore determined the ac- 
tivation energy o? processes. of carboa-steel, diffusion in HNO., H-SO, and HCl, 
For HNO the activation enerzy is equal to 10.5 keal, for H,»80), and ECL it is 
13.5 ara 17.35 keal, respectively. ae 

[Abstracter's note: Compis*s Sransiation | Author's summary 
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alloy is more effectively reduced if it has a Cu coating. In H,PO, an 


addition of Ag ions to the acid solution is the most efficient way of 
reducing corrosion of the stainless steels and the Ni alloy. [Abstracter's y 


note: Complete trans lation.] 
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A154/A101 
AUTHORS: Titov, V. A,, Tomashov, N. D. 
: s 
TITLE: - A study of the endurance of card wire 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no, 1, 1962, 87, abstract 11616 
or a (Sb. . "Korroziye .4. zashchita konstrukts. metallich. materialov". 
_Moseow, Mashgiz,. 1961, 215-222) 


: TEXT: Steel brands 55, 5or (500), 50rc (5008), 50T1 and 60 were studied, 
, Steel 55 has_ the best fatigue and corrosion-fatigue indices. For wire made of 
this steel $F, = 25 kg/mm? was obtained in air. When high stresses are applied, 
wire made of steel 55 has a fatigue resistance over 50 to 90 times higher than 
wire of steel 50Ti and 60 respectively. At comparatively low stresses, the 
fatigue-resistance 4ndices of wire made of steels 55, 50Ti and 60 become close 
to each other,. The endurance of wire made of the test brands of steel in tap 
water decreases to such a degree that even for the best wire made of steel 55, 
atthe lowest. stress tested by us (25 kg/mm) , the conditional ultimate corrosion 
fatigue was not reached. Wire made of steels 55 and 60 has the highest indices 
‘of corrosion-fatigue resistance in tap water, and wire of steels 50G, 5005 and 


? 
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50Ti have the lowest indices, The emulsions used in fiber-combing are less 

* aggressive media than tap water, A conditional ultimate corrosion fatigue of 
‘55 kge/mm@ was established for wire of steels 55 and 500 in emulsion of the 
Krasnokholmskayea fabrika (Krasnyy Kholm factory), while for wire of steels 60, 
50GS8 and 50Ti this limit was reached at a stress of 35 ke/mm@ in these conditiors, 
The emulsion of the Kupavinskaya fabrika (Kupava factory) is less agressive than 
the emulsion of the Krasnyy Kholm factory. In the former emulsion a conditional 
corrosion-fatigue limit of 55 kg/mm? was established even for wire of the worst 
steel - 50 Ti. Card wire of steel 55 made of polished wire rod has higher 
endurance indices in tap water than wire of the same steel, but made of unpolished 
wire rod. Preliminary grinding of the wire rod before the latter is drawn into 
wire may be considered as one of the methods for prolonging the service life of 
oard clothing, 


Authors! summary 


[Abstracter's note: Complete translation] 
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AUTHOR: Tomashov, N. OD. 
PRR Herp op 


TITLE: Control factor and corrosion protection of metals 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh 
nauk, no. 2, 1961, 236-245 


TRXT: The author classified the various methods of corrosion protection 


not with respect to their application or technology, but on the basis 
of the theory of electrochemical corrosion and the mechanism of each 
method. For this purpose, it was necessary to determine the control 
factor of each individual protection method, i.e., the degree of WA 
inhibition of the corrosion process with application of the respective 
protection method. It is known from publications that the dependence 
of the corrosion current characterizing the corrosion rate on the 
factors of electrcechemical corrosion is represented by the following 
me eos 
equation: I = Pup aR? where V, - V_ denotes the difference of 
—* P +R k a 
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the initial equilibrium potentials of the cathodic depolarizing process 
(v,) and the anodic reaction of metal dissolution (ve) or, in other words, 


the degree of thermodynamic instability of tho rospectiva system; the 
denominator characterizes the general inhibition of the system; 
PL. the mean cathodic, Ps the mean anodic polarizability, R the total / 


— 


ohmic resistance of the system. Proceeding from this method, the 
author establishes a scientific classification of various protection 
methods on the basis of their effect upon: I) Reduction of the degree 
of instability of the system, II) inhibition of the cathodic process, 
III) reduction of the anodic process, IV) increase of the ohmic 
resistance of the system. The most important data of the table are 
as follows: I, II, III, and IV are compiled as A: change of the 
promoting or inhibiting factors of the corrosion process, 


Fos 
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Change of surface factors 
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Change of internal factors 
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C 


Concrete methods of corrosion q 
protection 


1) Alloying increasing the thermo- 
dynamic stability of the alloy; 

2) admixtures to the alloy increasing 
the continuity of the resulting 
corrosion products 

1) Coating with a continuous layer 

of a nobler metal; 2) insulation- 

and varnish coatings; 3) lubricants; 

4) lining and coating with non- 

metallic substances; 5) oxide-, of 
phosphate-, and other films; 

6) enameling; 7) metal coatings 
forming corrosion layers of higher 
protection 
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Change of external factors 1) Change of the external medium 
(of external conditions or forming a layer with higher pro- 
of the corrosive medium) tection; 2) change of the corrosion 
conditions causing a layer of 
higher protection; 3) change of 
the corrosion conditions in such a 
way that the corroding agent is 
kept apart from the metal surface 
Change of internal factors 1) Reduction of the surface of 
(of the metal) cathodic spots in the metal; 
2) introduction of admixtures to the 
alloy increasing the overvoltage 
of cathodic depolarization 
Change of surface factors 1) Metal coatings with a high 
of the product overvoltage of cathodic depolariza- 
tion; 2) non-metallic coatings with 
the same effect as above, or an 
inhibiting effect toward the diffusion 
of cathodic products in the film 
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Change of external factors 1) Introduction of cathodic inhibitors 
(of external conditions or into the solution; 2) reduction of 
of the corrosive medium) concentration of the cathodic 


depolarizers on the cathode; 
at cathodic electrochemical protection 
Change of internal factors 4) Alloying increasing the anodic 
(of the metal ) passivation capacity of the alloy; 
2) introduction of active cathodes 
into the alloy 
R Change of surface factors 1) Surface treatment of the metal 
of the product increasing the passivation capacity V 
(polishing); 2) coating of the prod- —. 
uct with a layer of stronger passivat- 


til ing metal; 3) varnish coatings or 
lubricants with a passivating dye 
Change of external factors 1) Introduction of anodic inhibitors 
or production of a stronger passivat- 
ing external mediun; 2) anodic 
Card 5/7 
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electrochemical protection 
(inhibition of anodic processes due 
to the oocurrence of passivity) 


Change of internal factors No clear examples 
(of the metal) or the surface 
factors vA 
IV Change of external factors Increase of the ohmic resistance, 
e.go;: drying of the bottom or ae 
dehydration of liquid fuels 


In general, those protection methods are most efficient which act upon 
the chief control factor of corrosion. If several protection methods 
with the same control protection factors are applied at the same time, 
efficsienoy increases; if control protection factors are not the same, 
it may decrease, The protection methods reducing the degree of 
thermodynamic instability, always entail a oorrosion reduction, the 
effect of these methods is, however, smaller if the total inhibition 
in the system is very high. 
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There are 1 table and 14 references: 8 Soviet-bloc and 6 non-Soviet-bloc. 
ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR 
(Institute of Physical Chemistry of the Academy of 
Sciences USSR) 


SUBMITTED: August 3, 1959 


I< 
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AUTHOR: _Tomashov, N.D., Doctor of Chemical Sciences, Professor, 
ernova, G.P., Candidate of Chemical Sciences 


TITLE: New method of electrochemical protection of metals against 
corrosion-anode polarization. 


- PERIODICAL: Khimicheskoye mashinostroyeniye, no. 3, 1961, 30-33 


TEXT; The. authors state that there are many electric-protection methods 
which are applied in industry in order to prevent metals from corroding as 
described by N.D. Tomashov (Ref. 1: Teoriya korrozii i zashchity metallov 
(Theory of corrosion and metal protection] , Izd. AN SSSR, 1959), (Ref.2: 
Zashchita metallicheskikh konstruktsiy ot korrozii protektorami {Protection 
of metal structures from corrosion by means of protectors], Oborongiz, 1940), 
and by V.A. Pritula (Ref. 3: Katodnaya zashchita zavodskoy apparatury 
Fathode protection of industrial equipment ], Goskhimizdat, 1954). None of 
these methods use anode polarization. Nevertheless, anode polarization 
can be used as corrosion protection, if a metal ina given medium tends to 
passivation; the passivity of the metal considerably reduces the anodic dis- 


ee . @he resistance to corrosion of some metals and alloys (iron, stain- 
ar 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210008-1" 


SDEEROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210008-1 


eet esaes2 SSeS leas race AS He See Ne NIE EE REEL ERED AOE 


Tria roar 


2192h 


3/184/61/000/003/002/004 
New method of electrochemical protection «+s... D041/D113 


less steel, titanium, zirconium, tantalum, etc.) is based on the passivity \ 
phenomena. The passivity of these metals can be established by increasing \ 
the oxidation effect of the medium, or by anode polarization of the metal. 

A constant passivity potential of the metal can be maintained by an electronic 
automatio-regulation device, i.e. a potentiostat. The displacement of the 
metal-potential in the electrolyte solution necessary for obtaining the pas~ 
sive state can be generated by the following methods: by changing the oxida- 
tion-deoxidation potential of the medium as described by J.D.Berwick and U.R. 
Evans (Ref.4: "Journal of Applied Chemistry", v- 2, nO» 10, 1952), by anode 
polarization from an external electric source as described by C. Edeleanu 

(Ref. 6: "Nature", ve 173, noe 4407, 1954); through contact with an electri- 
cally positive metal having a large enough surface as described by the au- 
thors (Ref. 7 Tomashov, N.D., Chernova, G.P., I] sledovaniya po nerzhaveyu- 
shchim stalyam [Stainless-steel investigations], izd. AN SSSR, 1956), by 

B.W. Buck Sloope and H. Leidheiser (Ref. 8: "Corrosion", v. 15, no. ll, 1959) 
and by M. Stern and H. Wissenberg (Ref, 9: "Journal of the Electrochem, Soc} 
v, 106, no. 9, 1959), by introducing ions of precious metals into the solution, 
and by introducing a cathode hardener into the alloy, In order to determine 
the potential range within which the metal has the smallest dissolving speed, 


potentiostatical curves must be plotted. Fig.2 shows such curves for 2X18H9 
Card 2/9 
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(2Kh18N9) steel. Since inter-crystalline corrosion is one of the disadvant-~ 
ages of stainless steel, the authors together with 0O.N. Markova (Ref. 16: 
"Zhurnal prikladnoy khimii", ve 33, no. 6, 1960) investigated the effects 
of anode polarization on the above-mentioned phenomena using 2Kh18N9 steel 
which tends considerably to inter-crystalline corrosion after tempering at 
650° for 2 hours. ‘The results are compiled in table 2.. Table 3 shows the 
limits of the stable passive-state range of 2Kh18N9 steel hardened at 1050° 
(15 minutes) and tempered at 650° (2 hours) in HpS04 solutions. Fig.4 
shows the anode polarization curves for titanium. The authors state that 
anode electrochemical protection can be used when the aggressive fluid has 
a good conductivity. The potential range in which the metal is sufficient- 
ly passive is large enough for the reliable operation of an industrial auto- 
matic potentiostat, this value must not be smaller than 50 millivolts as 
described by J.D. Sudbury, O.L. Riggs and D.A. Schock (Ref. 17: "Corrosicn", 
v. 16, no. 2, 1960). At present, the anode protection method is being in- 
troduced into industry. It has been proposed for titanium under the effect 

_of HCl and HoS0, as described by A.H. Barber (Ref. 19: "Corrosion, preven- 
tion and control", v. 6, no. ll, 1959). Anodic protection of devices during 5 
sulfurization is already being used as treated by D.A. Schock, 0.L.Riggs, X 
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and J.D. Sudbury (Ref. 21: "Corrosion", v. 16, no. 2, 1960) and by O.L.Riggs, 
M. Hutchison, N.L. Conger (Ref. 22: "Corrosion", v. 16, no. 2, 1960). The 
passivity of the metal can be kept constant not only through anode polariza- 

7 tion from an external current source, but also through electric contact of 
the protected part with the metallic protector of an electric furnace. M. 
Prazak (Czechoslovakian patents, 86080, 150157) has proposed such a pro- 
tection method for chrome-nickel steels in hot HoS0,4 solutions; he recom- 
mends metal oxides, i.e. Fez0O, or MnO» as protector materials. The experi- 
mental results obtained and~ the above-mentioned literature show that wide- 
scale industrial application of the anodic method for protecting carbon 
steel, stainless steel, titanium and other metals (which have a passivation 
tendency) from corrosion, is possible. There are 5 figures, 4 tables, and 
22 references, 14 Soviet-bloc and 8 non-Soviet bloc. The four most recent 
English-language publications read as follows: J.D. Sudbury, 0O.L. Riggs, 
D.A. Schock, "Corrosion", v, 16, no. 2, 1960; A.H. Barber, "Corrosion, pre~ 
vention and control", v. 6, no, ll, 1959; D.A. Schock, O.L. Riggs, J.D. Sud- 
bury "Corrosion", v. 16, no. 2, 1960; O.L. Riggs, M. Hutchison, N.L. Conger, 
"Corrosion", v. 16, no. 2, 1960. 
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. B177/B104 
AUTHORS : Matveyeva, T. Ve» Tyukina, Me Pes Pavlova, V. Avy 
Pomashov, N. D. 
pecs ee 
TITLE: Research on the anodizing of titanium in sulfuric acid 


solutions : 


PERIODICAL: Referativnyy ghurnal. Khimiya, no- 43, 1962, 410, abstract 
43K166 (Sb. "Titan 4 yego splavy". no. 6. M., AN SSSR, 
1961, 211-220) 


TEXT: Research into a process of anodizing Ti js described. The 
composition (in %) tested was Fe 0.13; Ni 0.153 Si 0-173 C 0.053 
No 0.098, Ccu0.343 with Ti forming the remainder in solutions of H,50,- 


The authors studied the growth and properties of the films in relation ye 
to the time of anodizing (up to 8 hours); D, (1-10 a/am)3 temperature 
(20-100°C) and concentration of H,50, (0-80 %). Anodizing of Ti in H,SO, 


at about 20°C occurs at a high terminal voltage (up to 100 v) and results 
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